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a reat CaFp crystals doped with us 


: SOURCE: Optika 4 spektrokoplya, ve 16, no. 3, 1964, 536-538 


“MOPIC TAGS: stimulated emission, laser, uranium 4on luminescence, trivalent urani- 
um, trivalent uraniun emission, trivalent uranium luminescence, calcium fluoride, ©. . 
Se uranium doped calcium fluoride, luminescence center, lasing center at eM ace 
“ABSTRACT: Investigators (P.P.Soroldn enc MeJeStevenson, Phys Rev-Letters 5,557 11960, 
and Advein Quent.Electr.& ,1951) have observed stimulated emission (laser output) 
fran CaF9:U-* crystals, but in different specimens exhibit different wavelengths  — 
(2.5, 2.6, ané 2.24 mie These differences are attributed to Qifferent symmetry § . 
- of the field cbout the ut ims in the crystal lattice. The authors investigated |. 
different CaF’, :U7t crystals grom at the Institute of Crystallogrepiy of the a 
- Acadeny of Sciences; same lased only at 2.5 or 2.6 my, but a few species a : 
_ eaibited stinuwlated emission sinulteneously at 2.510 + 0.005 end eo! + 0.005 type 
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- These are referred to as "mixed" crystals. In view of the desirability in sae 
eases of having a laser with several wavelengths in the present work there were 
i. “studded and ecmpared the luminescence and stimulated emissian spectra of the "nixed" . 
'.°.  erystals ond, for canparison, of the "single-wavelength" crystals. The lumines-— 

a ieence spectra were recorded under infrared flash tube excitation by means of a ZMR- 
-3 mirror monochranator equipped with an InSb detector. The spectra were recorded . 
“cat &ifferent temperatures in the range fran 0 to -175°C. In the luminescence 
spectra of "mixed" erystals there appear lines at both 2.5 and 2.6 my with de-. 
‘erease in temperature these becane narrower, and the 2.6 mu line became relatively 
' more intense. The same two lines, exhibiting the same temperature behavior, were 
- observed in the luminescence spectra of the "simple" crystals yielding stimulated 
enission only. at 2.6 me It is inferred fran the behavior of the different crystals 
that the "mixed" crystals may be regarded as a mechanical mixture of two different -_ 
forms of Ut tas , with different symmetry, which emit independently of-one anocthen. — 
He This inference is supported by the results of measuring the temperature Gependences 
/ | of the lasing threshold for the "2.5 mi’, "206 ml", and "mixed" crystals: the 
/ > 9 -@ififerent types of u7* 10s (centers) act as independent sources of coherent - eee 
_ rodiation. During the preparation of the present reporta paper by J. Wittke, 2.Kiss, 
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oe as Duncat, and J. McCormick (Proc. IEE, 51,56,1963) appeared, reporting sities 
studies and same of she sane inferences. Orig. art. has: 2 figures. 
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| ACCESSION MR: AT4042137 0 §/2504/64/027/000/0111/0149 | 
| TITLE: The study of molecular Brownian rotation of condensed substances using the - ea 
+ methods of combination scattering and infrared absorption gh ek 


i SOURCE: “AN SSSR. Fizicheski institut. Trudy, v. 27, 1964. Issledovaniya po mol-.-°..° 
+ ekulyarnoy spek troskopii (Research in molecular spectroscopy), 111-149 Eee ee 
| TOPIC TAGS: . Brownian rotational motion, molecular motion, molecular potential bar-. 


{ rier, molecular rotation frequency, viscosity effect, spectral line widening, 
molecular interaction, infrared absorption = at oe ; 


: ABSTRACT: The study of molecular Brownian rotation represents one of the numerous... 
{+ methods for the study of molecular interactions. Particularly large vistas for. . 
' the study, by optical means, of the mechanism of orientational molecular motion in 
-; Liquids were opened by a paper by I. I. Sobel'man (Izv. AN SSSR, seriya fiziche, — 
| 17, 554, 1953), in which he studied the influence of random Brownian-type rota- : - 
-| tional motion of molecules on the width of spectral lines due to combination _ 
“| geattering. At the time of the start of this dissertation (1953 - submitted later. 
' to the Otdelentye "StroyenLlye veshchestva" fizicheskogo fakul'teta Moskovskogo : 
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i ACCESSION NR: -AT4042137 _ 

i“ gosudarstvennogo universiteta {m; MeVe Lomonosova (Structure of matter department . 

: of the Physics faculty of the Moscow state: university)), there were no known ex- 

perimental data which could confirm Sobel'man's conclusions. In addition, no. 

) one had ever tried to utilize the combination scattering and infrared absorption 

‘i: methods for the study of Brownian rotations of molecules. Consequently, the 

'. author: proceeded to 1) study the temperature and phase dependence of the line 

“| width :corresponding to. different degrees of depolarization and band width; 2). 

_ develop a method for the determination of a mean molecular reorientation time; 

3) explain the way by which the intermolecular interaction affects the rotational - 

* motion of the molecules; 4) clarify the character of molecular reorientations in eee 

* ‘crystalline substances; and 5) analyze the results obtained on the basis of ideas 

* known in the scientific literature. “The thesis describes the experimental part 
of the combination scattering study of Brownian rotational molecular motions in 

- liquids, the rotational molecular motion in crystals, and the experimental study 

- of the same effects using infrared absorption. The aythor finds that the mean 
molecular reorientation time in liquids’ is (1-10).10°"" sec, which should be 
compared with the molecular oscillation period of (1-2)°10713 sec. These results 
are in fair agreement with the theory of molecular motion (Ya. I. Frenkel’, So- 
braniye izbrannykh trudov (Collected Papers), vol. I11, AN SSSR, 1950), according . 
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‘to which the molecules carry out oscillatory motion with respect to the "temporary" 
* equilibrium position and go over into new equilibrium positions over periods of po 
27". time which are significantly larger than the period of oscillation, Also, the line _ 
“4 (band) width is inversely proportional to the coefficient of viscosity. The po- 
-} tential molecular reorientation barrier found by the author coincides exactly with. — 
. } the value of the potential barrier found during the determinations of the tempera-' . 
“4 ture dependence of the viscosity coefficient. Finally, the author notes that all = 
.! the experimental data obtained in connection with the changes in line widths are 
o) dn excellent agreement with the theory developed recently by K. A. Valiyev (see, are 
OL @aBes ZhETF, 40, 1832, 1961; Ks A. Valiyev, L. D. Eskin, Optika i spektroskoplya, | 
oy 42, 758,. 1962). "The author thanks his sponsor, Prof. Pavel Alekseyevich Bazhuling © 
”) "gor constant interest and help during the inveetigation. The tests of the device = 
| for ‘photographic recording were carried out together with G. Ve Mikhaylov." Orige. - 
' art. has: 34 formulas, 24 figures, and 11 tables. 7 
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PsR1ODICAL: 


ABSTRACT: 


the pffect of Intermolecular Interaction on the Vidth of Rasan Spectral 8 
Lines in Liquids (¥liyaniys mezhuolekulyarnogo vzdinodeystviyas ne 
shirinu liniy spektrov kombinatsionnogo rasseyaniya v zhidzostyach) 


‘Optika 4 spextroskooiya, 1959, Vol 7, tr 2, pp 202 -207 (USSR) 


It vas shown earlier (Refs 3, 8) that the width ‘of Raman lines of  - 


‘penzene and n-dichlorobenzene falls discontinuously on transition from - 


Liquid to crystal phase; the change was greatest in strongly depolarized : 


lines (degree of depolarization 6/7). ‘The present paper descrites 


a study of the temperature dependences (between -180°C and +20°C) of 


- the Rainan line widths of substances which vitrify at low temperatures: 


card 1/3, 


2-methylpentane (T, = -155°C) and 2-methylhexane (Tz = -118°C).. The 
results of measurements are shown in Fig 1: the line widths decrease 
smoothly with lowering of taaperature and are practically tamperature- 
independent in the vitrification region. As. in tne case of substances 
which crystallize, the greatest change in the widths is observed in a 
strongly depolarized lines (( 26/7). At high tenporatures the widths 
of devolyrizei lines are higher than those of polarized lises. Similar. 
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The Sffect of Intensolecular Interaction on the “fidtn of Raren Spectral Lines in 


Liquids 
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- observations. wers isade by earlier workers (Refs 1, 2, 4). The. 


temperature dependence of tho Raman line widths cin be used to detemine _ 


"the mean re-orientation time of a moleculein 4 liquid. For this purpose 
it is necessary to separate out the broadening due to rotational motion 
of the molecule in liquid fron the total width of a depolarized ling. 


This broadening is, in fact, equal to the difference between the aacan 
line widths in the liquid and solid phases (rotational motion does not 
occur in the latter). able 1 gives the estimates of the uean re- 
orientation time of various molecules in liquid phase at 20°C. For 
2-methylpentane this time is 3.5 x 107l2sec am for 2 -mathylherane 

it is 7.5 x 1074“sec. The author stuaisd also the RBcAn syectrum of 
ethyl alcohol. The teapermture dependence of the Reman line widths ‘of 
this alcohol (Fig 2) is the same as that of non-polar nolecules. The 
Mean re-orientation tine of an ethyl alcohol molecule at 20°C wis sssinats? 
to be 5 x 10712sec. Pig 3 shows the devendence of the width of deoslarized 
Ra an lines (@ % 6/7) of 2-cethylhexane, 2-methyl pentane and benzene cn = 
ify, there H is the viscosity of the solution. “Athin the experimental 
error the deocolarized line width is a linear function of 1/4. This 
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Tne Effect of Intermolecular Interaction on the Wioth of Raman Spectral Lines in 


indicates that in the region 0.1-0.001 polses viscosity of homogeneous oR 
non-polar liquids is a linear function of the mean re-orientation tine | 
of the liquid molecules. the author found also that tne potential 
barriers U in Frenkel's theory of viscosity (Refs 15, 16) are identical os 
with the potential barriers Uj in re-orientation of molecules in liquids .. 
( the U, values were deduced from the Ramn line widths). Acksnowledguents 
are made to Prof. ?.A. Bazhulin who directed this work and to. = 
I.I. Sobel'man and A.1I. Osipov for their advice. There are 5 figures, 

3 tables and 16 references, 13 of which are Soviet, 1 translation into 
Russian and 2 Knglish. 
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— uid 208 sia of sent aE Mulch 18° in the liquid 


~t res! and at 20°. “Goaversion “of the liqu 
tate widenet the Ines considerably. The total ra 
mye ‘ is affec ted by depo! farization. The line width fs 
to 0.2 to 0.33 ol its vvalne when depolarization has progressed 
fo about 6/7 during the liquid —» eryst. state, but the width 
© of the polarized lines (9 « &1 ) changes only to 0.4 to 0.5 
at the a same conditions. Ww. 1..$ 
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"Jou"! frequency R Raman spectrum Qf ‘crystalline para-_- 


TIVE: ~ Investigation of the 
dichlorobenzene ‘at various ‘temperatures 


rs Komis. po jcarbagit ssn, op 1; 1964, 280-287 


| TOPIC TAGS: Raman spectrum, organic crystal; spectrographic soalyaie™. 
dichlorobenzene is 
rum are measured: we 
The 


RANSLATION : ' The low frequency" spectrum of crystalline para-d 
studied in the 320-123°K. range The basic parameters of the: spect 
| grequencies line widths and intensity rarioe ‘of uhe lines in the epee 


Lresults. are discussed. © . 


: OP ENCL: OO -~ 


woe gg ha, ‘. 
| eo my 


E 


"APPROVED FOR : 
Becht RETEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R00134 
cacti Aug = 4 


mies = 


EPA(s)-2/¢ sy fecoey/xfste eee (n}a/ene(b) ent)? 


sary ! aero) /ei T 
=4/pis4 ~~ TIP( cy JAT one = DET 
a ABsoLlioe ale ~ yR/og51/65/018/008/oT 37/91) 


-Rakov, A. Vo. 


“| MaLtkov, Be Ned . ; 
the detetminatio of the. 


Coes Interference method: :.for 
Of thin dielectric7hnd semiconductor films and 


SOURCE? 

TOPIC TAGS: semiconductor film thin film, 

nucleation time, f é interference method » 

: “The authors have: develo 

e nucleation time ofa th 

rame describing the ‘kinetics of the film formation. 

have also developed @ method for the measurement of 
the Enclosure 


~ gonsiderably smaller than A/4n (A. -- 

The methods are illustrated. by Fig. 1 of. 

and are based.on the interference of light in thin films. .1t..can 
“be applied to dielectric and. 8 miconducting layers obtained py: 
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- auPHORS: - Rakov, B.M., 3herenin, V.P. 
PyTTLE: Experimental Macnine For Information Retrieval of the 
a es Institute of Scientific Information, tne Academy of 


Sciences, USSR (Eksperimental 'naya informatsionnaya 
: masnina Instituta naucnnoy informatsi1 AN SSSR). ee 


PUB.DATA? A Institut naucnnoy anformatsii, AN SSSR, Moscow, 19555 
oe: 41 pp., 2,000 copies. 7 : mea 


ORIG. AGENCY: AN SSSR. Institut naucnnoy 1nformatsii. 
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: Call Nr: Z2695.92.R3 
Experimental Machine for Information (Cont.) — 


PURPOSE: fo describe the experimental information retriever 
fess computer of the Institute of Seientific. Information, 
a, Academy of Sciences, USSR. BC ae 9 eee 
’ COVERAGE: ‘The EIM (Eksperimental 'naya ~ informatsionnaya mashina) 

' experimental information retriever 1s an improved and 
modified version of the Model C80-1 sorting-computing 
machine. The modifications consist of changes in the 
memory system and in the data-sensing system, and also — 

4n the addition of an electronic circuit. to permit an 
 ‘Rutomatic retrieval of the desired information. & Gre 
Despite the simplicity, the machine is said to be capable 
of storing almost any language data and code, and 1s 
flexible enought to perform a variety of stored data 
= gearches. There are no personalities mentioned. The 
- footnotes contain 2 USSR and 3 English references. 
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Logical synthesis of relay circuits .-. 0111/0533 pee Gas 

rule: f = 0 if Y, = O.and f = 1 if Yo 2a. The quadri; sles Zs and 277) 

at the outputs of which relays are connected, forn go-vuiLied inverse 

r.-c. circuits - in their effect they are equivalent to an re-c. 

circuits which is described by an expression f * Xx, where the point is 

the sign. for the series connection of the relay X with the contact 

dipole f which is inverse to the contact dipole f. The cascade and ; 
parallel connection of -n quadripoles Zit are equivalent to the following (X 
r.-c, circuits of normal type: in a + X cand . fF ' Kk, where [1 and 


; .. are the symbols of the Boolean products and. sums... The cascade and 


parallel, connection of quadripoles have equal relay effect _- both ©. 
connections realize the Boolean product of the inversions fi. of the 


contact dipoles fis Koel, 2e 000 9ns The parallel connection of the - 


_quadripoles has the following property valuable for the diminution of 
the contact number: If the circuit contains a group of quadripoles 
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45 44- for which “iti = 2, for all i, then it. can be replaced by @ 


multipoles See its relay action, which possesses. the. game 
two input points, & dipole 24s ‘a contact dipole 25 and so many dipoles 


Bes connected with the gorresponding reluys XK, # ag in. the. original 


circuit. Some examples are considered. They illustrate the possibility 
of reducing the number of contacts in circuits of decoders which are 
formed from re~C quadripoles of -type Zy and Zrr*: 


Hote of the ‘peviewer: 1) The. left aoe ‘in figure ‘1 shows a quadri-. 
pole ayn! the right one - _ 2° In order to eliminate the discrepency 


- between figure ‘and text either the drawings of the quadripoles Zy and 
Zi7 or the letters D os a corresponding to them must be ‘interchanged. 
2) The symbols. ers » = 4 f5P; and @ ("symbol for series connection 


ef sections of ee caine") used in several formul as, have no 
correct definition. therefore, the formulas containing these symbols 
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have no clear methematical sense. 
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_RAKOV, K. A. (Cand. Tech. Sci.) 


"Development of the Thermo-technical bases of Super-high-output Boiler. Sete 
. for Super Critical Pressure.” 
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Exploying Super-critical Steam Conditions, Power Inst, Acad. Sci. USER, Moscow, 
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Authors — os Rakov, K. A., L. B. Krol', I. B. Varavitskiy, V. M. 
ce  “BYRAAT“Katididats of Tech. Sci. -_ ees 
“oMitle : Some problems of designing large once-through boilers 
a a of super-pressure type. : wae 
-Periodical Ley Teploenergetika, 8; ° 3-10, Ag 1956. ; 
“Abstract -. ¢.. The authors give recommendations for the design of the 
-" apove boilers, based on tests with the experimental VTI. 
boiler (up to 300 atmospheres and 600°c), as well as on 
the joint work of Organenergostroy and VTI Institutes in 


- 1954-1955. The article is illustrated by 7 diagrams of 
boilers of supercritical pressure. 


: Institutions: All-Union Heat Engineering Institute (VTI) and All-Union 
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‘Abstract ; Data are given on the quality of steam supplied by an 

. once-through boiler operating at 215 and 300 atmospheres. 
The boiler is fed by the turbine condensate mixed with _ 
the cooling calcium-bicarbonate water. The design and 
performance of boilers of near critical and super 
critical pressures are discussed, and various related 
problems are examined. 4 diagrams. 3 references. 
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AUTHORS: . _Rakov, K. A. (Cand. Tech, Sc.) and Bulgakova, hav. (Eng.) 
- (AL1-Union Thermotechnical Institute). 
 PITLE: ‘Investigation of the working process of a uniflow boiler. 


of the heat and electric power station of the All-Union . 
Thermotechnical Institute with guper-critical and 

super-high pressures. (Issledoveniye rabochego prosessa ie 
pryamotochnogo kotla TETs VII pri sverkhkriticheskikh ei. 
sverkhvysokikh davleniyakh). : a , 


‘PERIODICAL: "Teploenergetika" (Thermal Power), 1957, Vol.4, No.4, 
; - April, pp. 21-28 (U;S.S.R.)- =~ 


ABSTRACT: Internal processes in uniflow boilers operating 
a, Pi 13 under super-critical conditions display a number of 
- special features due to. the physical properties of water 
-and steam. At a pressure of 300 atm. and a steam 
temperature of 600 C the specific volume of the working 
fluid only increases by a factor of ten in the boiler. 
_ Because the medium is in a single phase there is no 
zone of evaporation and the specific heat of the medium 
is greater than when conditions are sub-critical. 
Therefore, in boilers operating at super-critical pressure 
there are no pulsations of output at the coils. Measure- 
ments were made of the temperature, pressure and specific 
heat of the medium in the experimental boiler of the 
Thermotechnical Institute. Measurements were also made 
of the thermal loading of the surfaces and of the metal 
temperature and the hydrodynamics of the medium were 
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Investigation of the worxing process or a uni flow Boiler 
of the heat end electric power stetion of the £11-Union 
Thermotechnical Institute with super-critvicéel erm 
super-high pressures. (Cont. ) 


investigated in particular parts of the boiler. The 
distribution of heat absorption between different 
parts of the boiler was investigated when burning fuel 
oil and coal dust. The results are presented in the form. 
of graphs for different rates of steaming. When burning 
fuel-oil, 65 to 70% of the heat is applied to the 
radiation economiser, this proportion drops to 35 to 40% - 
when coal dust is burned and that of the radiation super- 
heater increases to 28-34%. The heat transfer of the 
_eonvective super-heater increases from 6 to 12% when 
- purning fuel oil to 20 to 28% when byrning dust. With 
constant feed water temperature (100°C) and super-heated 
steam temperature (600°C) intermediate temperaturés in 
- the boiler change markedly with change of load because 
of the increase in the quantity of heat transmitted by 
-padiation in the furnace when the load is reduced. With 
-papid changes in load there are corresponding changes 
in the weight of substance within the boiler which leads 
to the boiler coils being filled with excess of steam or 
feed water so that even when the delivery of feed water 
is synchronised with the offtake of steam there are _. 
veriations in temperature. Displacement of the point of. 
‘phase transfer is most marked when the proportion of . 
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Investigation of the working process of a uniflow Satter 
of the heat ana electric power stasion. oz she £11-Union 
Thermotechnical Institute with super-criticél and 
super-high pressures, (Cont.) : 
heat transmission in the radiction economiser is high. 
This is partly due to the characteristics of the boiler 
‘used, in industrial boilers for super-critical pressure 
with a feed water temperature of 275-300 C heat 
transfer in the radiation economiser will apparently 
not exceed 20% and, therefore, the displacement of the 

. point of phase transfer will be relatively small. An 
essential question for the reliable operation of uniflow 
boilers is to ensure that variations of temperature in 
the coils caused by unequal heating and non-uniform 
distribution of the medium are small. These temperature 
variations must be less at super-criticsl than at sub-. 
critical pressures. This question was investigeted end 
the results are presented in the form of graphs. In the - 
_period immediately before running the experimental ae 
boiler at a pressure of 300 atm. the possibility was 

_ suggested that there might be considerable deterioration 
in the heat transfer at super-critical pressure.. It was, 
therefore, of interest to determine the external 
temperatures of the metal of the heating surface in the 
region of. phase transfer. Altogether 53 series of . 
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measurements were made at pressureg from 180 to 500 atm, 
super—-heat temperatures of 540-600°C and loads of 6 to- 
12 tons/hour. The results are presented in the form of 
graphs and are discussed. The main conclusion is that 
the measurements of metal temperature show that heat 
transfer in the boiler is good enough and that the. 
‘selected brands of steel operate within permitted . 
. temperature limits. The hydro-dynamics of the experi- — 
mental boiler were investigated. Determinations were ~ 
made of the rate of flow of the medium in the tube of 
‘the upper radiation section and of the transitional zone. 
At sub-critical pressures these parts of the poiler work. 
wholly. or partially on 4 steam water. mixture. The 
results are presented in the form of graphs, There were 
no pulsations of flow in any part of the boiler over the 
pressure range of 180 to 300 atn. with either constant 
or variable load or during starting or stopping of the 
poiler. The non-uniformity of distribution of water 
petween tubes of the radiation economiser was from 4 to 
18% when burning fuel oil. The water distribution in the 
upper radiation section improved with reduction in the 
load and the uniformity was then better. This improvement | 
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was caused by considerable increase in the mean specific 
volumes in the coils of the upper radiation parts with 
 peduction in load and increase in the resistance of the 
tubes relative to the collectors. The hydraulic 
- pesistance of the poiler was quite gmall when burning 
coal but somewhat greater when burning oil because the 
point of phase transfer was displaced. The water flow 
through a single coil of diameter 32. x 6 mm was 1060 to 
1200 kg/hour. In large poilers when the flow through 
such a coil is 2 to 3 tons/hour the resistance of the 
boiler should increase to 30 to 40 atm. With increase 
in load the increase in boiler resistance was almost — 
linear. The resistance of the economiser and the 
upper radiation part was. practically independent of 
- pressure, the resistance of the transitional zone increased 
- with pressure. The experiments on the experimental 
uniflow boiler showed that uniflow boilers at super- 
-eritical pressure are most reliable steam generators. 
They are more reliable than uniflow poilers working at 
lower pressures since they work on a single phase 
medium free from pulsation, stratification and non- 
uniform distribution of a two-phase medium, With 
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identical super-heat temperatures ia 
temperatures of the netal in them are closer to the 
mean designed temperature because of improved heat 
transmission and smaller temperature variations which 
improves the operating conditions of the metal, 

14 figures, no literature references, 
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"Thermo=technical Fundamentals of the Profile of Super-powerful Boiler 
Units. Operating at Super-critical Pressures.” 


The Commission for High-parameter Steam of the Energeticheskiy institut 
(Power Institute) imeni G. M. Krzhizhanovskogo AN SSSR held a conference on 
- May 16, 1958 devoted to new types of equipment for block-assembled power 
stations, operating at eupeysetre ene steam parameters. This paper was read 
at this conference. 
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Rakov, K.A., Candidate of Technical Sciences 


asec OO GT Ce TT Pi 
The Use of Super-Critical Steam Conditions in Heat and. 


Electric Power Stations (District-Heating Power Stations) ._ 


(Primeneniye para sverkhkriticheskikh parametrov na : 


teploelektrotsentralyakh) 


PERIODICAL: 
ABSTRACT: 


Teploenergetika, 1959, Nr 5. Pp 22-28 (USSR) 


At present, the construction of heat and electric power 


stations for district heating is lagging behind the rate -— 
of housing construction, The use of high steam conditions. — 


‘in heat and electric power stations, including super~- 


critical conditions, is particularly neglected. Gas is 
now. becoming more widely used in towns and, as water- 
heating boilers are much more efficient when gas-fired - 
suggestions have been made that further development of the! 
combined generation of heat and power is unnecessary. 


Such suggestions are in fact ill-founded. In view of the 


Card 1/6 


increased housing construction, heat supply from power 
stations may be made more efficient by increasing. the unit 
size of turbines, increasing the steam conditions to super~ 


critical, reducing the pass-out steam conditions and 


making the district-heating networks themselves more 
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The Use of Super-Critical Steam Conditions in Heat and Electric Power _ 
“ - Stations ; ee 


cheaply. Table 1 gives the results of approximate 
calculations to determine the econcemy resulting from the 
combined generation of heat and power compared with 
separate production. Comparisons made for various steam 
conditions clearly show the great advantage of using ; 
super-critical steam conditions, In Table 2, a comparisen’ 
is made between the total heat consumption in heat and 
electric power stations and regional condensing stations.: 
when using the various steam conditions already mentioned — 
and a back~pressure of 2 atm. The economies that result — 
from constructing large combined heat and power stations 
are very considerable, The advantages of using superposed 


_high-pressure sets to extend existing low-pressure heat and 


electric power stations are discussed, By using super- 
critical steam conditions in the superposed sets, it is. 
possible to obtain additional power for heat consumption. °»: 
of 500 to 900 kcal/kWh, depending on the efficiency of the 
old boilers which are replaced. When superposed sets are - 
installed in heat and electric power stations the old 
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boilers may be used to cover water-heating peaks but 
apart from this the existing heat supply cannot be- 
extended. Therefore, when superposing on heat and 
electric power stations, it is best also to extend the 
range of low-pressure turbines delivering steam for 
process and heating requirements. New boilers for super-. © 
_eritical steam conditions use feed-water at a temperature | 
of 275-300°C, which is higher than the temperature of the — 
_feed-water returned from the low-pressure turbines, — iim 
Steam has to’be taken from the superposed. turbine to heat. 
the feed-water. and also to supply turbines driving the ms 
-.feed pumps, Hence the amount of steam passed through: the ©: 
superposed turbine is 35-40% more than would be required: =: 
for the low-pressure turbines alone. A schematic diagram =: 
showing the way in which the low-pressure drum-type _— ne 
boilers are used to handle the heating-system water is 
given in Fig 3. ‘When heating water instead of raising. | 
steam, the throughput: must be raised by a factor of about °~ 
20; .in order to reduce the mechanical resistance it is. 
-Card 3/6 arranged that most of the water bypasses the economisers. © 
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A schematic diagram of superposed plant ina wiaticn that 


already operates at two different pressures of 30 and ee 
100 atm is given in Fig 4, with particulars. Moscow Heat .. 


‘and Electric Power | Stations working with steam conditions © _ 
of 100 atm and 500°C can only be superposed with sets of. 
- super-critical conditions, The best type of set. to use 


in these circumstances is discussed, When super-high- - 


pressures are intrceduced into a station the feed-water 


quality requirements become more stringent and special 
attention must be paid to the condition of the. condensers «= 
in the low-pressure turbines, A number of cases of the 

use of superposition of new sets on existing stations is 
considered. It is sometimes thought that although the 

use of superposition results in considerable fuel . 


_ economy, the capital cost per kilowatt is excessive. 


This false conclusion mainly results. from incorrect wethods 
of calculating capital costs, The correct way is to. 
include. not only the cost. of the actual station but also 
the cost of the new mines and means for transporting fuel, 
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which may considerably exceed the actual cost of the 

power station. Table 3 gives costs for a station : 
Operating with steam conditions of 300 atm and 650°C in 

sets of 300 MW; the cost of the mines and of the means 

of transport for different kinds of fuel are itemised. 

For the case of Moscow Basin coal the cost of the mines 
and the transport facilities is twice that of the station. 


than compensates for the extra capital cost of using 
high steam conditions, Super~position is found to be 
. disadvantageous only when gas fuel is used near to the 
fields or when cheap Siberian coal is burned near the’ 
- Card 5/6 . mines, These data relate to condensing stations but the .. 
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conditions for districtcheatie stations are more . 
favourable because of the greater fuel economy. It is 
accordingly recommended to extend existing heat and 
electric power stations by superposition and, in ae 
‘constructing new heat. and electric power stations, to use 
steam conditions of 300 atm and 650 C with single-shaft 
_heat-supply turbines of 200 MW. There are 4 SAGUTES 

3 tables and 3 Soviet references, 
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ie sarki . Stantsii, 1993, No.9, 13-20a Rata 

: fog RES + i ae _= i,» Change of boilers and tutbines to high pressure 

‘ Eleetrical Enginesting Abst. ; Par ee (250 alm. * $50-600°c) and adding of regenerative. 

Vol. 57. Bo.. 673 . mania _ walek heating (260-280°c) may Fesult in power output 

Lain ~ oe: Ste ara | | increase of existing. power stations by 70-80°%4. 

Mr. 1%4 _ . Additional power is sa obtainable in power-slations 
Electrica) Enginecting == = = ———_—___... arith minimum heat eonstimption 600-1000 keal/xh, 


é turbines their rating 
should be increased td 100 MW... It is necessary to 
design boilers for 250 atin. 600°C producihg 120, 20, 
480 tond/hi, © These will tediiiré Cortéspondiiig pisteh 
Puinps, which may lsd increase the efficiency of the 
power station by 1% atid ensure betier regulation of 


To decrease the mimber of few 


boilers, Usd of intetipedidte steam heating may oo 
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cpg e gerry oct “a epg 5 Sty a Sy Ao 
Poiler Arrangesents wr Sets with Steam Conditions 


of 400 atm 650°C (0 prot: honmost yu: 
400 vt na parametry para 30 oe 


PsRTODICAL; Teploenergetika, 1999, Nro7, pp 4G G59 


ABSTRACT:This article descrites eight different arrangements of @ 
boiler with an output of 530. tona per hour, The stean 
conditions are 310 atm 655°C with one reheat at 6O ain 
from 420 te 570°C and a second one at 14 atm from 370 te 
570°C; the feed water temperatpre 1s 275°C, The general 
fone lusions are that new arraugoments will be vequired. tor 
boilers of. this outpit. ‘the inver tad-T arrangemant that | 

has been com.cn hitherto does not. look very promising and. 
furnaces with burners at the top appear to have advantages e. 
Higher boiler outputs will necessitate ssreens heated from... 
both sides, in order to keep the boiler size down. | 
Verticular tube arrangements are more convenient than 
Card 1/9 horigontal toa erect. In 2986-57 the ALL-Unioa Phe rio + 
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moehnical. Institute and Orgenergestroy compared 4 number 


of draft designs for a boiler with an output of 820 tons 
per hour burning Moscow Pasin Coal. Some of the findings — 
“gre applicable to other types of fuel, but not all. The — 
fundamental requirements ure the same as for smalier boil-_ 


ers but they are more severe; for exampie, greater 
reliability and longer operating periods. Accordingly, 
when burning solid fuel the gas temperature before the 


_ super-heater should not exceed 950 -~ 1050°¢C, and moderate 


gas tubes operating in paraliel must be heated as 
uniformly as possible. ‘The feed-water for once-through 
boilers must be specially pure. When super--critical 
pressure is used the feed-water may be regeneratively 
heated to a temperature of 275. - 330°C, This takes the 


cycle more efficient, but aggravates the probien of 


cooling the flue gases sufficiently. At super--critical » 
pressures the mediua is ata higher temperature, which 
complicates design, but the specific volume of steam is 


smaller. Hence for a given internal resistance, the tube- | 


diameter, and consequently the tube wait thickness, may 
be reduced. ‘therefore, the total welght of tetal per — 


3 


eb es 


44 


CIA-RDP86-00513R0013441 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344: 


faa Yr 


ear mer ene oon Peaeeee 
SLE Sieg PSR DMRS Da Nese Oe SEM Se OR 


AS eter TEM 


SOV /96-59-7-11/26 


> Boiler Arrangements for 300 MW Sets with Steam Conditions of . 
“300 atm 650°C - oes : 

kilowatt-hour output may actually be smallez inthe | .. 
poiler at super-critical pressure than in a normal high- ~—. 
pressure boiler, though, of course, the metal used will 
be more expensive. ‘The hign temperature of the feed- 
water leaving the ecomonisers necessitates air--heaters 
of very large size, to reduze the flue gas temperature 
sufficiently. It accordingly becomes important to | 
design new types of compact and light air-heaters not 
subject to corrosion. A temperature~enthalpy diagram 
for a once-through boiler is given in Figure l. The 
'phase~conversion' temperature, or the point at which 
the specific heat of the water is greatest, is about 
400°C at 300 atm. During regeneration of steam at. 
300 atm, 40% of the heat should be delivered to the 
medium in the liquid phase and 60% to the super--heated 

steam. The problem in arranging the radiant surfaces in |. 
>. Gard 3/9 the furnace is primarily to distritute the totai radiative 
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hent output between the radistion surfaces of the 
economiser, the 300 stm super-henater and the re-neaters, 
in a double reheat cycle about 20% of all the hent is) 
used for reheat and it becomes impossitde to loente both 
re-neaters in the convective gas Way tegether with the 
economiser, tue transitionnl zone and the convective super— 
heaters. ence it is best to use radiant super-heaters n 
for the 60 atm reheat and convective ones for the 14 atm, 
Accordingly, the convective part of the furnice contained 
the convective 300 atm super-heater, the convective 14 atm - 
re-heater, the transiticnsl zene, the second-stage nir- 
heater, the convective eccnomiser and the first stsge air-. 
heater. the curve of v= £ (i) given in ‘igure i illus- 
trates the smooth increase in soecific volume oi the med- 
jum during the orecess of steam generation. An enthalry- 
temperiture diagram for the flue gises is given in Sigure . 
2 for one of the variants of boiler considered. With the 
exii:ting procedure for calculating radiant heating surtoces 
ets it in not possible to mrke separate cajleulntions for. 
- Card 4/9 surfaces opernting under different voniitione in different” 


281 RES ATE Grae ALT 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013441 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344: 
ania 3 PEER: 


cis Bes Et AGRE Rare [opt RRR a Tee eee me mre 


“EERE 


307 fy S49-THLL feb 


Boiler Arrangements for 300 MW Sets with Steam Conditions of. 
300 atm 650°C 


parts of the furnace, in tae absence oe sdentare7 exert 
imental dota it was netessary to use rather ae ean ; 
-factors for the effectiseness of various radiant eee 
surfaces; the factors are given in Table 1. ps ae 
super-critical pressuczes lends .%6 SS lagenkoe eae een 
design of furnaces end in the arrangement se ge poe 
heating surfaces: oi eeoosaary to use seresns, heated from 
La ser hour, it is necess: se screens sated... 
both jides, waien divide the furna ze from 02 to seas 
into two or even three chambers. <©or outpa ss oe er. 
tons per heur and more. the excessive height 0 ie ears a 
may require the use wf additional screens ene ae 
vendicular to its axis. in the ultimate ne ee 
be divided into 2 number of small chambers, os ne e aight 
Ramzin boilers. ‘he advantages and ed cn i oe 
arrangement are diszussed. Sufficient daw ee 
available ta. permit judgement of the mintinum eee es 
ehanbers when ourning dry «oscow basin yoal. Rican eee 
diagrams or eight diirerent boiler arrangements are sor 


ars . rf é _ Ate ” We a 5 ‘i ers 
eo Card.5/9 > an Figure 3, . Variants 1, 2 and 3 use & turntece tb eae a 
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full. consideration is given 1o the us 


‘tubule r nir-heater Makes 
burning dry .oscow coal. 
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nd vi sepeons beated Prom both aides; 
‘at the top and two sereens hea wea 4 i . 


variants. 4 and 7 have the burners: rl the top i peer 
Jongitudinal and transverse screens; wirlian’ a eke 
way furnace with the burners Bee Vale ee ee en 
vertical tower srrangement; and vetiont 9.15 9 me pom Laer 


as ame ft wkli be séen that =. 
of the usurtl inverted-U urrangement. te Wet be vw 


se of burners om the 
( a A a ppanced 1G > 47 i 
top ef the furnace, with lue- bunkers arrunged stove .1ns& 
7 2 52 . i B a Rect Are es Sbaletea ote 
burners This arrangement diaproves the Turnece ee. 
as eomoured with the usual inverted-U ALTONGSMEN %e as 
as f& bY z : e . the nei sand tyreing 
rddi ti Kho ste : tween the boller ehe x 
i n, the steam pipes between . tik Le) Pinas 
ee mie sherter, the great neight of tne two6-svage 
tabuler mir} st difficuit to 
e heater mny be. 
Hitherto, most Sava 
nave used the inverted-U arrangement with - 


design, but a singie-StAg 


j . (Wf mp rene enon te 

lee r faci turbine room, This arrangemcn’ . 
{ler front facing the tur ‘This arranges es 
eee existing Gutgnts but becomes Lens oon 


is 2 good one with sx 
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venient 1s the output. rises, Pek 
+ ine unit system is used, ho one 
eee ne from the inverted 
rrangemert hean mode te ae 
riba aoe es j j ine 44 Zlyustr <EPy 
the length of the pulveri ines 1 pray om 
Figure 5 andi desiribed in the text. A ee 
‘ : . . > 2s . $ are 2 ee * 7 
with burners at the top, variant 6, 13 eee 
Fieure €é and described. the design seess = soe ane 
: PrP +} } na an + eq - 23. ANG At . : 
best features of the Vo and ide teds U ey Paes ne ere 
dyant ‘are diacussed ne tower arrangement ¢f Var.an® 
ndvantages are diasussea, If or ar A aries 
8 Cvidateated jn Figure 7, has net yet been apy eee Wes 
large boilers in the Suviet Union, as tnougn De ai aap oe 
considerable experiense of it in voilers 21 mee ee 
a : £ i 3 3a +t j “1% Peo ee 47 a ee fa 
fhe advantages and disadvantages o- thi.s arrangenen’ = 
examined. ‘the design cf screens 18 then SoReiiaeee ae 
some length and the resp merits . ae : 
‘ 4 n eats © jie. gad... id he 
vertical tobe arrangemen are dis uss te eet 
the three arrangements of % en gare ae So 
: j . a) $ aly re ¢ Ty ve wb oy he 
Heal - diagrammatically in rigure » Zaver oo 
Gard 7/9 diagramma 4d ality.’ 7 : : 
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data show that a radisnt sucsr-keater of type IT]. of Tabi: 

2 gave the best performance. this system also has the ~ : 
advantage that the flows of heat and water can be contrelied | 
independently for each half of the voiler. ‘hus, dividing © 
the furnace into a number of sections each with its own 
combustion process results in greater thermal unifermity . 
and permits of more flexible control of the individual 
heating surfaces, Sub-division cf the furnace by a number. 
of vertieai screens offers the designer new possibilities. - 
fhe arrangement of the boiler relative to the turbine is 

most important, particularly in limiting the lengths of 
steam piping. ‘he super-heater cutlets must be on the — 
convective side of the boiler and if this side is facing 

the turbine room the total iength of steam piping from the — 
boiler to the turbine can be cut te 40 - 50 m= Tthe.. ae 
influence of boiler design and arrangement in cutting down — 
the power consumptier. cf auxiliary mechanisms may be judged. 
from the data in Table 3, which shows the resistances and Be 
power consumptionsof individual parts of the boiler ecuip-. 


sy 
7 


Card 8/9 ment such es the feed pump and draught fans, the data show. 
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that the reduction in the length of pulverised-tuel TIRES. 
when the bunker is lecated on top of the furnace a& aAgALns* 
the usual inverted-U arrangement is equivalent ft Fegue 06 
‘the nydraulic- resistance of the boiler “by 7.4) atu, Et eee 
naigo be seen that-a first essentiai cl Loiler design and. 
arrangement i8 19 minimise? tne resistance of the gas/ ein 
traet. the main characteristics of a boiler designed ace 
ording to variant 7 are toeulated in fable Ae a ee - 
agtated that variants differ in mevul centent. by 690 tone 
and in thermal] insulation by coO tons. i% 13 better ae 
‘pompare the variants bv metal consumption then ty GSE y as 
the latter depends on rather arbitrary factors 3u hee 
factory overheads and development coste, 
there are 8 figures ard 4 tables, } 
ASSOCIATION: Vsesoyuznyy leplctekhnicheskiy institut = Orgens Herat 
“(All-Union Teeme-Teannical institute - Grgenergestroayy 
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; "(Titanium alloys—Heat treatment) 
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MITLEs - - ‘gnthais of internal feedback neutralization networks 
in transistor circuits : 205 
SOURCE: 8, akademiya nauk Ukrayinstoy4 RSR. Instytut mashynoznav- ‘ 


-gtva i avtomatyky » Liviv. avtomaticheskiy wontrol'.i. 
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TEXT: Suge, Gf EE LB possible to show that the connection of suitable 

external circuits to an active non-unidirectional element (e-&: a tran- 

sistor) can neutralize the effects of internal feedback in this element. 

A circuit with unwanted internal feedback can be represented in the form - ne 
of a four-terminal network ayDyCed (Fig. 1) with the pase terninal O in- : 
gide its having 4& load Y,- Equations for U, and Uy are given and a condi-~ 

tion for feedback neutratization found. using this condition and the known 
frequency response characteristics of transistors and other circuit ele- 

ments, frequency response characteristics of equivalent two-terninal neu- 
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ween péwer ‘trunsfer coefficient and circuit parameters were examined, 
The operation of magnetic frequency divider. depends on primary voltage, | 
frequency, load und other parameters. The increase of C results in wi- 
-dening the limits of stable operation but this causes an increase of Tay 
threshold voltages of the initiation of frequency division, The opti- l { on 
‘mum power transfer. coefficient in the circuit under test reaches 20° %. 
The shape of the output voltage curve is practically independent of the 
shape of supply voltage waveform, provided the magnets operate in the- 
-gaturated condition. The divider output voltage does not. contain any 
even harmonics, even if the supply voltege is distorted. This property 
is. important when the divider is used as a source of supply for the se- 
- gond harmonic magnetic modulator. The frequency divider can be used in 
_ these cases where a 90° phase shift at halved frequency between txe vol- 
tages is required. Tests of an arrangement utilizing two freguency di- 
viders for the purpose of quadrature. shift proved that the operation 
did not. depend on either frequency, load or paramenter variations with 
time, There are 6 figures and 3 Soviet-blee references. — 
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PERIODICAL: . Pribory i tekhnika | dks periment, 1961, No. a4 
Pp. ‘110 - 112 


TEXT: There exists a possibility of producing phasa=ahi tts” 
by means of frequency changers. Thus, if at the input of two 
devices two signals of frequency ft) ‘ shifted in phase by 
180°, are applied ad the output produces a frequency fo euch 
that: ae ee 
ae f, = nf). : : : ce : : (1) is 


then assuming that in the secondary circuit there exists. only a 
a unique periodic operating condition, the phase-shift between of. 
the voltages at the output (taking into account the frequency . 
change) will. be equal to: 


yg = nf 7 | (2) . 
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If now: 1/n is an integer, which means that the frequency 
is divided an integral number of times, the phase-shift will 
be equal to a portion of the initial shift. For example, for 
n= 1/2 it is possible to obtain a phase-shift of 90° between 
the output voltages and for n = 1/3 the phase-shift is 60°. 
The phase-shift of 90° is of particular interest. In this 
case, it is: possible to use frequency dividers based on 
magnetic elements; these are advantageous in having a- wide 
bandwidth, high efficiency: and large output powers. The most. - 
suitable magnetic dividers (Refs. 1, 2) are the devices containig 
a rectifier in the excitation winding (this is illustrated in 
Fig. 2);. these have the advantage that they do not require 
a separate source of direct current. Experimentally, it is 
known that: such a system can operate satisfactorily over a 
‘wide range of voltages and frequencies. Another advantage of 
this divider is the fact that the output voltage does not 
contain any even harmonics (this. is illustrated in the oscillo-: 
gram of Fig. 4).. This property is particularly useful in the 
case when voltages shifted by 90° are used for supplying 
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a magnetic. modulator. oR complete. circuit for producing a. 
90° phase-~shift is.given in Fig. 5. Here, the potentiometer 
Ry is used for controlling fie. output voltages Uy and Uy ie 
- Over a wide range of operating conditions, the device gives 
-a’stable phase-shift which is independent of frequency or 
load. The device is very simple and does not require any 
adjustment. There are 6 figures and 3 Soviet references. 
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